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What is claimed is: 

heat exchanger, comprising: 
ajXp ore having a length, a width perpendicular to said length and a heat transfer surface 
-.extehdmg along said length and said width; 

b) j) plurality^&f^rst manifolds formed in said core and extending along said length; 

c) Ja plurality of second-manifolds formed in said core and extending substantially co- 
/ extensively, and located alt^rnatingly across said width, with said plurality of first 

manifolds; and \. 

a plurality of interconnecting chann^k^formed in said core and spaced from one another 
along said length, each of said plurality of^nterconnecting channels having a first end 
fluidly communicating with at least one of said plurality of first manifolds at a location 
distal from said heat transfer surface and a second^end fluidly communicating with at 
least one of said plurality of second manifolds. 

2. A heat exchanger according to claim 1, wherein the number of said first manifolds in said 
core and the number of second manifolds^ in said core differ by one. 

3. A heat exchanger according to claim /, wherein each of said interconnecting channels fluidly 
communicates with one of said plurality of first manifolds at said first end and fluidly 
communicates with two of said plurality of second manifolds at said second end. 

4. A heat exchanger according to <zlaim 1, wherein at least some of said plurality of 
interconnectingrchann^^aclycontain at least one flow partition. 




5. A heat exchanger aceerairig to claim 1 , wherein at least some of said plurality of 
interconnecting channelsyeach contain at least one flow plenum. 

6. A heat exchanger according to claim 1, wherein said core includes a stacking axis extending 
along said length ana comprises a plurality of plates stacked with one another along said 
stacking axis to form said core. 

7. A heat exchanges according to claim 6, wherein said plurality of plates comprises a plurality 
of heat-exchanger plates each having at least one fin. 
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8. A heat exchanger according to claim 7, whereirysaid plurality of plates further comprises a 
plurality of spacer plates located alternatingly/with said plurality of heat-exchanger plates, 
each of said spacer plates defining at least ^portion of each of said plurality of 
interconnecting channels. 

9. A heat exchanger according to claim A, wherein each of said plurality of first manifolds and 
each of said plurality of second mamfolds has a generally triangular cross-sectional shape. 

10. A heat exchanger according to cfaim 1, wherein said heat-transfer surface has a heat-transfer 
capacity that varies^ver said heat-transfer surface and each of said plurality of 
interconnecting ctenntelsmas^) cross-sectional flow area wherein at least some of said cross- 
sectional flow areas are^Jifprent from others of said cross-sectional flow areas to vary said 
heat transfer capacity. 

1 1 . A heat exchanger accoc&ing to claim 1, wherein said core has a first volume, said plurality of 
first manifolds define k second volume and said second manifolds define a third volume, the 
sum of said second and third volumes being at least 20% of said first volume. 

ll^An assembly, comprising: 

a)^asheat exchanger comprising: 

i) a core having a length, a width perpendicular to said length and a heat transfer surface 




extending along said length and said width; 
\ 

ii) a plurality oNJirst manifolds formed in said core and extending said length; 



iii) a plurality of second^manifolds formed in said core extending said length and located 
alternatingly with said plurality of first manifolds across said width; and 

iv) a plurality of interconnecting channels formed in said core and spaced from one 
another along said length, each of said^plurality of interconnecting channels having a 
first end fluidly communicating with at least one of said plurality of first manifolds at 
a location distal from said heat transfer surfacelind a second end fluidly 
communicating with at least one of said plurality of second manifolds; and 

b) a device in thermal communication with said heat-transfer surface. 



13. An apparatus according to c^aimJ^Twherein said device is a microelectronic device. 

14. An apparatus according to clainy!3, wherein said microelectronic device is a microprocessor. 
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15. An apparatus according to claim 12, further comprising a fluid re-circulation system in fluid 
communication with said plurality of fjrst manifolds and said plurality of second manifolds. 

16. A heat-transfer circuit, comprising: 

a) a heat exchanger comprising: 

i) a core having a length, a width perpendicular to said length and a heat transfer surface 
extending along said lengtWand said width; 

ii) a plurality of first manifolgs formed in said core and extending said length; 

iii) a plurality of second manifolds formed in said core extending said length and located 
alternatingly with said^pliirality of first manifolds across said width; and 

iv) a plurality of inteiponngiepne channels formed in said core and spaced from one 
another along said lengta/each of said plurality of interconnecting channels having a 
first end fluidly communicating with at least one of said plurality of first manifolds at 
a location distal from said heat transfer surface and a second end fluidly 
communicating with at/least one of said plurality of second manifolds; and 

b) a fluid re-circulation system in fluid communication with each of said plurality of first 
manifolds and said plurality of second manifolds. 



1 7>AJieat^exchanger, comprising: 

a) a corejiaving a length and a first volume; 

; b) a plurality ofjirst manifolds extending along said length and having a second volume; 



c.) a plurality of second^manifolds extending substantially coextensively with said plurality 
^of first manifolds and haying a third volume; and 



d) a plurality of interconnecting channels each fluidly connecting at least one of said 
plurality of first manifolds with at least > one of said second manifolds; 

e) wherein the sum of said second volume and'said third volume is at least 20% of said first 
volume. 



18. A heat exchanger according to>claim 17, wherein the sum of said second volume and said 
third volume is at least 30% m said first volume. 



19. A heat exchanger,\cpJn{tfising: 

a) a core having a ^aAing axis and a length extending along said stacking axis; 

b) at least one first irianifold formed within said core and extending said length; 

c) a least one secpnd manifold formed within said core and extending said length; 
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d) a plurality of interconnecting channels formed within said core and spaced from one 
another along said length, each of said Plurality of interconnecting channels having a first 
end fluidly communicating with said A least one first manifold and a second end fluidly 
communicating with said at least one second manifold; and 

e) a plurality of plates stacked along said stacking axis, each of said plurality of plates 
having a first aperture defining a portion of said first manifold and a second aperture 
defining a portion of said second/manifold, at least some of said plates each having at 
least one space defining at least pne of said plurality of interconnecting channels. 
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20. A heat exchanger according to claim 19, wherein said core has a width perpendicular to said 
length, the heat exchanger further comprising a plurality of first manifolds extending said 
length and a plurality of second manifolds extending said length and located alternatingly 
with said plurality of first manifolds across said width, each of said plurality of 
interconnecting channels flundw communicating with one of said plurality of first manifolds 
and at least one of saidVlura|iw-Df second manifolds. 

21 . A heat exchanger according tp'elaim 20, wherein the number of said first manifolds in said 
core and the number of secord manifolds in said core differ by one. 



22. A heat exchanger according 
interconnecting channels is i 



in 



o 



claim 21, wherein said second end of each of said 
fluid communication with two of said second manifolds. 



23. A heat exchanger according to claim 19, wherein at least one of said at least one first 
manifold and said at least one \econd manifold has a generally triangular cross-sectional 
shape. 



24. A heat exchanger according to claim 19, wherein said core comprises a plurality of first heat- 
exchanger plates and a plurality of spacer plates located alternatingly with said plurality of 
first heat-exchanger plates along said length, said spacer plates defining portions of said 
plurality of interconnecting channels. 



25. A heat exchanger according toxlaim 24, wherein said core further comprises a plurality of 
second heat-exchanger plates each located intermediate a corresponding one of said plurality 
of first heat-exchanger pities and a corresponding one of said plurality of spacer plates and 
defining a flow plenum. 
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26. A heat exchanger according to claim 19, wherein said core comprises a plurality of heat- 
exchanger plates located immediately adjacent one another, at least some of said plurality of 
heat-exchanger plates including a recess having a first portion defining at least one of said 
plurality of interconnecting channels. 

27. A heat exchanger according to claim 26, wherein at least some of said heat-exchanger plates 
that have at least one first portion further iqclude at least one second portion defining a flow 
plenum. 



28. An apparatus, comprising: 

a) a heat exchanger including: 

i) a core having a stacking axis, a fength extending along said stacking axis and a heat- 
transfer surface extending said Length; 

ii) at least one first manifold formed within said core and extending said length; 

iii) a least one second manifold formed within said core and extending said length; 

iv) a plurality of interconnecting channels formed within said core and spaced from one 
another along said J^rgthv each of said plurality of interconnecting channels having a 
first end fluidly ^ramunicatfing with said at least one first manifold and a second end 
fluidly communicatiWwitWsaidsat least one second manifold; and 

v) a plurality of plates srackea along said stacking axis, each of said plurality of plates 
having a first aperture 4efmirfg a portion of said first manifold and a second aperture 
defining a portion of saicy second manifold, at least some of said plates each having at 
least one space defining at least one of said plurality of interconnecting channels; and 

b) a device in thermal communication with said heat-transfer surface. 

29. An apparatus according to claim 28, wherein said device is a microelectronic device. 

30. An apparatus according to claim 29, wherein said microelectronic device is a microprocessor. 

31. An apparatus according to clairA28, further comprising a fluid re-circulation system in fluid 
communication with said at leastxme first manifold and said at least one second manifold. 



32. A heat-transfer circuit, comprising:] 
a) a heat exchanger comprising: 

i) a core having a stacking a^is, a length extending along said stacking axis and a heat- 
transfer surface extending/said length; 
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ii) at least one first manifold formed within said core and extending said length; 

iii) a least one second manifold formed within said core and extending said length; 

iv) a plurality of interconnectinjychannels formed within said core and spaced from one 
another along said length, each of said plurality of interconnecting channels having a 
first end fluidly communicating with said at least one first manifold and a second end 
fluidly communicatmg-with skid at least one second manifold; and 

v) a plurality of plates st^fffc€ti)/long said stacking axis, each of said plurality of plates 
having a first aperture d^fping a portion of said first manifold and a second aperture 
defining a portion of saic/ second manifold, at least some of said plates each having at 
least one space defining at least one of said plurality of interconnecting channels; and 

b) a fluid re-circulation system in) fluid communication with said at least one first manifold 
and said at least one second manifold. 



33. A heat exchanger, comprising: 

a) a core having a stacking axis, a length extending along said stacking axis and a width 
extending perpendicular to said stacking axis; 

b) a plurality of first manifolds formed within said core and extending said length; 

c) a plurality of second manifolds formed within said core and extending said length, said 
plurality of second manifolds located afternatingly with said plurality of first manifolds 
across said width; / 

d) a plurality of interconnecting channels formed within said core and spaced from one 
another along said length, each ofiaid plurality of interconnecting channels having a first 
end fluidly communicating with jone of said plurality of first manifolds and a second end 
fluidly communicating with at least one of said plurality of second manifolds; and 

e) a plurality of plates stacked along said stacking axis, each of said plurality of plates 
having a plurality of first apertures defining corresponding portions of said first 
manifolds and a plurality or second apertures defining corresponding portions of said 
second manifolds, at leas/ some of said plates each having a plurality of spaces defining 
at least some of said plurality of interconnecting channels. 

34. A heat exchanger according to claim 33, wherein the number of said first manifolds in said 
core and the number ofrsecond manifolds in said core differ by one. 

35. A heat exchanger according to claim 34, wherein said second end of each of said 
interconnecting channels is in fluid communication with two of said second manifolds. 
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36. A heat exchanger, composing: 

a) a core having a stacking^ncis and a length extending along said stacking axis; 

b) at least one first manifold formed within said core and extending said length; 

c) a least one second manifold farmed within said core and extending said length; 

d) a plurality of interconnecting channels formed within said core and spaced from one 
another along said lengthyeach of said plurality of interconnecting channels having a first 
end fluidly communicating with said at least one first manifold and a second end fluidly 
communicating with s^ud at least one second manifold; 

e) a plurality of heat-exchanger plates each having a first aperture defining a portion of said 
at least one first manifold and a second aperture defining a portion of said at least one 
second manifold; and 

f) a plurality of spacer plates stacked alternatingly with said plurality of heat-exchanger 
plates, each of said pluralit^of spacer plates having a third aperture defining a portion of 
said at least one first manifold, a fourth aperture defining a portion of said at least one 
second manifold and a space defining at least one of said interconnecting channels. 

37. A heat exchanger according to claim 36, wherein the number of said first manifolds in said 
core and the number of second manifolds in said core differ by one. 

38. A heat exchanger according to claim 37, wherein said second end of each of said 
interconnecting channels is in fluid communication with two of said second manifolds. 

39. A method of forming a heat exfcfa^inger that includes a core having a length and a surface for 
engaging one of a heat source or a heat sink, comprising the steps of: 

a) providing a plurality of plates forming the core; 

b) forming each of said plurality of plates such that when said plurality of plates are stacked 
with one another along a stacking axis to form the core, said plurality of plates define 
within the core a first manifpld extending the length of the core, a second manifold 
extending the length of the/core, and a plurality of interconnecting channels spaced from 
one another along the length, each of said plurality of interconnecting channels having a 
first end fluidly communicating with said first manifold and a second end fluidly 
communicating with said secoftdsqanifold; and 

c) stacking said plurality of plates wittt one another along said stacking axis to form the 
core. / 
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40. A method of providing a heat exchgmger having a heat-transfer surface with a heat transfer 
capacity that varies over the heat4ransfer surface, the heat exchanger having a stacking axis 
and the heat-transfer surface having a length extending along said stacking axis and a width 
extending perpendicular to safid stacking axis, comprising the steps of: 

a) forming a plurality of plates each having an edge defining a portion of the heat-transfer 
surface and each definingyat least one interconnecting channel having a flow area such 
that at least some of said flow areas are different from rest of said flow areas; and 

b) stacking said plurality of plates along the stacking axis. 
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